: Structure of possible (bi-) Clearly, the IR spectra on ZrO 2 are typical of gas-phase H 2 O, whereas on YSZ and Y 2 O 3 , most of the water is indeed adsorbed (and hence, the surface re-hydroxylated) on the surface.
On the latter two, re-hydroxylation is very fast, even by traces of water. Even heating ZrO 2 up to 873 K does not increase the amount of adsorbed water. Clearly, all three oxides show the same behavior and the reversible formation of thermally excited charge carriers, but no substantial formation of true oxide defects has been observed.
We therefore exclude pronounced reduction of the oxide surface in CO and a dominating role of a "vacancy-mediated" mechanism. Rather, the formation of CO 2 likely proceeds via a formate-mediated mechanism and the participation of surface OH-groups.
